Background: Nasal bone fractures occur frequently because the nasal bone is located at the forefront of the face. The goal of this study was to examine the cause, change in severity, change in incidence, and demographics of nasal bone fracture according to today's lifestyle. Methods: A total of 2,092 patients diagnosed as having nasal bone fractures at our department between 2002 and 2017 were included in this study. We retrospectively examined patients' medical records to extract information regarding age, sex, cause of injury, combined facial bone fractures, and related injuries such as skull base fracture, spinal cord injury, brain hemorrhage, and other bone fractures. Fracture severity was classified by nasal bone fracture type. Results: No statistically significant difference was found in annual number of patients treated for nasal bone fracture. The proportion of patients who underwent closed reduction was significantly decreased over time for those with nasal bone fractures caused by traffic accidents. However, it was not significantly changed for those with nasal bone fractures due to other causes. The number of patients with combined facial bone fractures increased over time. Incidences of severe nasal bone fracture also increased over time.
INTRODUCTION
The nasal bone-cartilage framework includes an immobile bony pyramid, cartilage, and nasal septum. These components support the nose and help maintain airway patency. Both cartilaginous and bony components are susceptible to trauma [1] . The nose is located in the middle of the human face. It is an important structure in aesthetics [2] . The nasal bone is located at the top of the nose and supports the three-dimensional structure of the nose. As such, the nasal bone is located at the forefront of the face and vulnerable to external trauma. Fractures can occur due to many different causes, including traffic accidents, assault, external trauma from other objects, and falls. Such fractures require accurate initial treatment and early on diagnosis. If necessary, closed reduction should be performed. Failure to take proper management could result in deformity and functional discomfort. Several protocols have been developed to treat patients with nasal bone fractures accordingly. Many lifestyle-related changes have occurred recently. For example, wearing seat belts is more strictly enforced by law. In addition, various wearable pieces of protective gear during exercise have been developed. Society's interest in safety is increasing. Therefore, the frequency and extent of injuries are decreasing. Here, changes in incidence of nasal bone fracture, the most 
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RESULTS
Trend analysis of the incidence of nasal bone fracture over time according to cause of injury
Proportion of the incidence of nasal bone fracture by cause
We conducted an analysis of linear-by-linear association with the value for time on the X-axis and the number of occurrences of nasal bone fracture by different causes. We found that the incidence rate of nasal bone fracture caused by traffic accident decreased significantly (p= 0.228) (Fig. 2 ).
Year and occurrence of nasal bone fracture cause
Odds ratios were also analyzed to elucidate the relationship with other causes. The incidence of nasal bone fracture caused by traffic accident was higher than that of nasal bone fracture by other causes. It decreased significantly over time. The incidence of nasal bone fracture caused by trauma did not increase or decrease significantly over time compared to that of nasal bone fracture by other causes. The incidence of nasal bone fracture caused by assault did not increase or decrease significantly over time. However, the incidence of nasal bone fracture caused by fall was significantly increased overtime. For survey groups in which the cause of injury was fall, the odds ratio showed a tendency of increase over time (Table 1) .
Trend analysis of nasal bone fracture severity over time by cause of injury
Analysis between year and fracture severity, between occurrence and number of combined facial bone fractures and type of nasal bone fracture In linear-by-linear association analysis, the increase in the occurrence of combined facial bone fractures was statistically significant. The linear association analysis revealed that the increase in the number of combined facial bone fractures over time was statistically significant. Regarding nasal bone fracture types, an overall increasing tendency was observed for types III and IV (Table 2) .
Traffic accident group
In the survey for patients with fractures caused by traffic accident (n = 456), the increase in the occurrence of combined facial bone fractures over time was statistically significant. In addition, the number of combined facial bone fractures increased over time. However, there was no significant change in nasal bone fracture type.
Assault group
The incidence of related injuries in patients with fractures caused by assault (n = 404) did not change significantly. No significant change was observed in the occurrence or the number of combined facial bone fractures or nasal bone fracture type.
Fall group
For patients who had fractures caused by fall (n = 405), the decrease in the incidence of related injuries over time was significant, while the incidence of associated fractures increased over time. The number of combined other facial bone fractures in- Group C, 2013 Group C, -2017 . Year ranges are expressed as number and percent (computed column-wise). The p-values were computed using a linear-by-linear association test, and number (%) values were computed in the total sample or subgroups excluding missing data. Odds ratio and 95% confidence intervals were computed in the subsample of cause (others vs. each cause). The decreased tendency of the occurrence of nasal bone fractures caused by traffic accident over time was statistically significant. The incidence of nasal bone fracture in patients who had a fall increased over time. *p < 0.05. creased, while the number of nasal bone fracture type cases had a decreasing tendency.
Other-trauma group
Patients in the other-trauma group (n = 827) tended to have fewer injuries over time. The incidence of combined facial bone fractures increased, while the number of combined facial bone fractures tended to increase.
DISCUSSION
Nasal bone fractures are commonly observed in clinical settings. Although nasal bone fractures are considered minor injuries, the nasal bone is highly important in facial aesthetics. When a patient visits a hospital with a nasal bone fracture, radiography and facial computed tomography are performed. Although the patient's condition is taken into consideration, closed reduction is used as treatment [4, 5] . According to one study, the overall deformity rate was 10.4% ± 4.8%. No significant differences were found between patients who underwent closed reduction (14.7% ± 7.3%) and those who underwent open reduction (9.4% ± 4.4%). It was interesting that one-tenth of patients with nasal bone fractures experienced postoperative deformity (10.4%), septal deviation (10.0%), or nasal obstruction (10.5%) after the operation. This pattern may be referred to as the "rule of 10" [5] .
The cause of nasal bone fracture has been variously reported. The most common cause of nasal bone fracture was reported as traffic accidents in one study and motor cycle accidents in another study [6, 7] . However, another study reported that assaults accounted for 38%, falls accounted for 31%, and accidents during exercise accounted for 17% of fractures [8] . A recently published study on juvenile patients in suburban areas has suggested that pedestrian traffic accidents is the most common cause of nasal bone fractures, followed by sport-related trauma. In urban areas, nasal bone fractures in patients in their teens were most commonly caused by accidental fall. However, in adult patients, regardless of their habitation, assault and vehicular traffic accident were the most common causes of nasal bone fractures [9] . According to ages of patients with nasal bone fractures, one study reported that nasal bone fracture was the most common among subjects in their 20s [10] . Another study stated that nasal bone fracture often occurs in people aged 11-20 years [3] .
In a previous study, the most important independent cause of nasal bone fractures was traffic accidents while trauma caused by vehicular accident accounted for the largest part of nasal bone fractures. Recently, lifestyles have been changing rapidly.
The legislation of seat-belt wearing is one of these changes. In case of a traffic accident, the patient can be physically impacted by the anterior part of the windshield, steering wheel, instrument panel, and other structures of the vehicle. The face, especially the midface, is the most vulnerable one to such an environment. In one study about traffic accidents of 226 patients, half of these patients were injured in the midface, and 30% of all patients had nasal bone fractures [11] . Although the airbag could reduce the total force, it could only reduce force exerted on the zygoma, maxilla, and orbital wall. It had little effect on the force exerted on the nasal bone [12] . The speed gap of 13 km/hr was required for the same injury in the face between the seat belt-and non-seat belt-wearing patients. Patients who did not wear their seat belts had facial damage at speeds of > 33 km/hr. However, patients who wore their seat belts did not incur facial injuries at speeds of < 43.4 km/hr. At speeds of > 55.7 km/hr, the incidence of facial injury increased [13] .
In this study, the incidence of nasal bone fracture caused by traffic accidents decreased compared with that of nasal bone fracture caused by other mechanism. However, in patients with nasal bone fractures caused by traffic accidents, incidence rates of type III and IV nasal bone fractures increased. Although type II fractures showed a tendency to decrease compared to type I fractures, nasal bone fracture severity was increased. Patients had combined other facial bone fractures more frequently. These results were similar to those for the whole patient group.
The limitation of this study is a single trauma center-based study. There was a need to distinguish the patients according to whether they were pedestrian traffic accident or in car traffic accident. In addition, analysis of the traffic accident according to the type of vehicle will be needed. The study suggested that there is a decrease in the frequency and increase in the severity of nasal bone fracture due to traffic accident. Many protective devices prevent nasal bone fractures caused by a small amount of external force; however, these devices are not effective against higher amounts of external force. This study highlights the importance of preoperative thorough evaluation to manage patients with nasal bone fractures due to traffic accident.
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